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ABSTRACT 
St. Clair County lies in southwestern Illinois across 
the Mississippi River from St. Louis ,  Missouri . One-fifth 
of the total land surface of 673  square miles is on flood­
plains of the Mississippi and Kaskaskia Rivers and Silver 
Creek. The floodplains are underlain by as much as 1 20 
feet of gravel, sand, silt, and clay. The remaining four­
fifths of the land surface is on uplands that contain flat or 
dis sected plains,  low ridges and mound- shaped hills,  about 
2 0  square miles of strip mines , and an area of karst topog­
raphy. The uplands are underlain by as much as 75 feet of 
till and sand and gravel, and generally 1 2  to 3 0 feet of 
loes s  and related silt; however, near the Mississippi River 
bluffs there are more than 100 feet of loes s and related silt. 
The se deposits have been redistributed into spoil piles in 
the strip mines . Ben<ilath these deposits or cropping out in 
places are gently s loping beds of limestone , shale, sand­
stone, siltstone, clay stone, and coal . Thinly layered, frac­
tured limestone underlies the area of karst topography. 
Mineral and water resources are abundant in the 
county . Limestone of the St . Louis ,  Ste . Genevieve , and 
Fraileys Formations is quarried in the uplands in the we st­
ern part of the county. Sand and gravel resources are found 
in the broad floodplains and in those ridges and hills ad­
j acent to the Kaskaskia River. Clay and shale of commer­
cial value are found in the Modesto Formation in the north­
ern part of the county and in beds as sociated with the Her­
rin (No . 6) and Colchester (No . 2 )  Coals .  The No . 6 Coal 
is the main coal resource and is mined at the surface and 
underground . Petroleum has been produced from the Cypre s s ,  
Yankeetown, and Aux Vases Sandstone s ,  from the Galena 
Group, and from limestone reefs of the Silurian System; and 
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some of these units are suitable for gas- storage proj ects . 
Water re source s include ground water from near-surface 
unconsolidated deposits and from bedrock and surface water 
from the Mis sis sip pi River. 
In some area s geologic conditions impo se limitation s 
on the use of land for construction and the disposal of waste, 
whereas in other areas no particular problems preclude use 
for tho se purposes . Rarely are the limitations severe enough 
that they cannot be overcome by available engineering and 
construction technique s .  
This geologic information was prepared for land-use 
and resource planning on a county-wide scale . Individual 
site or local-area plans will require additional on-site eval­
uations .  
INTRODUCTION 
Land and People 
St . Clair County lie s in southwestern Illinois across the Mississippi 
River from St . Louis, Mis souri (fig . 1 ) . One-tenth of the county's total area 
of 673  square miles lies on the Mississippi River floodplain in the northwestern 
corner. The remaining area consists of flat uplands dis sected by minor stream 
valleys and floodplq.ins of tributaries of the Mississippi River. Beneath the land 
surface,  a few to a little more than 1 0 0 feet of unconsolidated sediments rest on 
bedrock .  
O f  the county's 2 7 9 ,  6 0 1  people (1 9 70) , half live i n  the four large st cities: 
East St. Louis (6 8 ,  0 2 6 ) ;  Belleville (4 1 ,  1 23 ) ;  Cahokia (20, 1 3 5) ;  and Centreville 
(1 1 ,  060) . Population density and industrialization are greatest on the Mi ssissippi 
River floodplain and along a line from East St . Louis to Belleville . Outside the se 
areas farming, graz ing, and mining are the main land uses . Although about 7 0 
percent of the land area is farm land, 70 percent of the working force is employed 
not in farming but in manufacturing or in white collar occupations . 
Geology for Planning 
Rural areas adj acent to metropolitan centers have been quickly transformed 
into suburban and urban areas by construction of industrial, residential, and serv­
ice facilities .  The se transformations are occurring in St. Clair County because of 
its proximity to the greater St. Louis metropolitan area.  
Land use in rural areas has been guided by soil conditions for agriculture 
and by geologic conditions for mineral development . The significance of both 
type s of conditions to land use has become more appreciated in urban and sub­
urban planning; for example , geologic conditions control the presence of construc­
tion materials needed for urban development and the physical suitability of s ite s 
for industrial, residential, and service facilities .  
Rationale 
In recognition of these controls the East-We st Gateway Coordinating 
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Fig. 1 - Comm uni ties, main highways, and state parks in St. Clair County, Illinois. 
quested from the Illinois State Geological Survey geologic information on areas 
of Illinois in the St. Louis region . This report was prepared in response to that 
request. 
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Basic Concepts 
Different science s use the same technical terms or conventions differently . 
The following paragraphs , therefore, clarify certain concepts for this report . 
( Definitions of specialized terminology are included where the terms are used . )  
The terms sand, silt, and clay can be used to repre sent particle- size 
classes or type s of sediments . Where particle-s ize cla sses are represented, the 
terms sand-size particles, silt-size particles, or clay-size particles are used 
and the size limits follow a simplified Wentworth scale ( table 1) . Where types 
of sediments are repre sented, the terms sand, silt, and clay are used and the 
sediment has the name of the dominant size-clas s constituent according to the 
triangular diagram in figure 2 .  
On some of the maps of mineral resources and land uses accompanying 
this report, a color-coding system sugge sts geologic suitability of the land for 
particular purpose s :  green means few geologic limitations; yellow means inter­
mediate conditions ; and red indicate s significant geologic limitations for a par-
TABLE 1 - SIMPLIFIED WENTWORTH SCALE OF PARTICLE SIZES 
Size class Diameter of particles ( mm) 
Clay Less than 1/256 
Silt 1/256 to 1/16 
Sand 1/16 to 2 
Granule 2 to 4 
Pebble 4 to 64 
Cobble 64 to 256 
Boulder Greater than 256 
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Fig, 2 - Simplified triangular diagram of sediment types. Clay includes sandy and 
silty clay. Sand includes silty and clayey sand. Silt includes sandy and 
clayey silt. (The arrows indicate an expansion of the clay region, as a 
small amount of clay may give clay-like properties.) 
ticular land use . Each color has been divided into as many as three numbers , 
number 1 indicating the least and number 3 indicating the greate st number of 
limitations .  
This report has been prepared for land-use and resource planning on a 
county-wide scale . It does not replace on-site evaluations for specific proj ects . 
Boundary line s on each map are approximate and are intended for use only at the 
published scale . 
GENERAL GEOLOGY 
Beneath the uplands and floodplains of St . Clair County, as much as 1 5 0  
feet o f  surficial deposits (unconsolidated sediments) overlie the bedrock .  Most 
of the surficial deposits were laid down during the last 200 thousand years by 
rivers, glaciers , and winds . The underlying bedrock contains sediments that 
were deposited more than 2 0 0  million years ago by oceans and rivers and were 
later hardened to form rock .  Those geologic proces ses that are still altering the 
land include weathering, ero sion, movement of underground water, accumulation 
of sediments at the base of slopes, modifications of stream channels, and flood­
ing .  The land is also being modified by the acti vi tie s of man - construction, 
mining, farming, and waste disposal .  
Geologic Regions 
The physical properties and thickne ss of surficial deposits and the topog­
raphy determine, in part, the suitability of different areas for different land use s .  
For conve nience, the county has been subdivided into regions on the basis of 
topography and surficial deposits {pl . 1 ) :  upland till plain, ridges ( sand) , ridge s 
( till) , karst, narrow valleys and valley walls, strip mines,  Mis siss ippi River 
floodplain, and Kaskaskia River and Silver Creek floodplains . 
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Upland Till Plain 
The upland till plain is relatively flat (fig . 3) and is underlain by 1 0  to a 
little more than 1 0 0  feet of surficial deposits that lie on bedrock. The surficial 
deposits are unconsolidated sediments that can be differentiated into various 
layers . The lowest layers include glacial tills (Banner Formation, Smithboro Till, 
and Vandalia Till; fig . 4) , which are mixtures of sand, silt, clay, and gravel that 
were deposited by glacial ice . The tills differ slightly in their sandine ss and in 
the propertie s  of their clays . Beds of silt and sand and gravel are interbedded 
with tills . The tills are overlain by a widespread mantle of s ilt (Roxana Silt and 
Peoria I.oe s s ;  fig.  4) . The thickne ss of the silt is varied (pl . 1 ) :  along stream 
divide s the thickne ss is greater than 1 0 0  feet in places near the Mississippi River 
floodplain, but eastward it thins considerably to about 1 0  feet at the eastern border 
of the county. Most of the silt was deposited by wind and is called loess . 
In the upper few feet of some of the surficial deposits,  but especially in 
deposits beneath the loe s s ,  there are zones  which show the effects of weathering. 
The weathered zone s are significant because they affect some uses of the land. 
They have resulted from: ( 1 )  breakdown of particle s into smaller sizes;  (2) forma-
-SURFICIAL DEPOSITS 
- CARBONDALE FM. 
-CYPRESS SS. 
-YANKEETOWN SS. 
-AUX VASES SS. 
Fig. 3 - Three-dimensional geologic view of St. Clair County, Illinois. 
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mation of clays that shrink and swell with changes in water content; (3) leaching 
of calcium carbonate; and (4) formation of oxides of iron and manganese . The 
effect of the weathering ha s been to transform the original material into a les s  
porous material having greater shrink and swell potential .  
Ridge s  (Sand and Till) 
The uplands of St . Clair County for the most part resemble a flat plane 
into which stream valleys are carved (fig . 3) • The flatness of the upland surface, 
however, is interrupted by a belt of low ridges and mound- shaped hill s . These 
ridges are about 3 to 5 miles long and about ! to 1 mile wide . The hill s are lined 
up along the trend of the ridges . The tops of both the ridges and the hills are 
about 5 0 feet above the surrounding upland . 
There are two types of ridges and hills - those composed mostly of sand 
but containing some gravel and i solated pockets of till and those compos ed mostly 
of till but also containing pockets of sand and gravel and isolated blocks of bed­
rock (pl . 1). Those ridges and hills that contain a relatively high proportion of 
sand are located near the confluence of the Kaskaskia River and Silver Creek . 
All the ridges are covered with loes s .  
Karst 
Even though there i s  a cover of surficial deposits, solution of underlying 
limestone in the western part of the uplands ha s produced a special topography 
known as "karst ."  Karst regions are characterized by rolling hills, circular de­
pres sions (sinkholes) , caves, and a scarcity of streams that maintain a continu­
ous surface route . The name "karst" comes from an area in Yugoslavia and Italy 
where these  landforms are well displayed . Conditions for the formation of karst 
topography include the presence of thinly layered, fractured limestone, a temper­
ate climate, and a steep gradient of underground drainage; all three of these  con­
ditions exist in western St . Clair County . 
Solution i s  the main process in a karst area. Rain water or melted snow 
percolates into the ground and works its way through the cracks and planes be­
tween layers of limestone . Limestone contains calcium carbonate, which is some­
what soluble in water, especially if the water contains dis solved carbon dioxide . 
Surface waters u sually contain carbon dioxide from the atmosphere or from decay­
ing organic matter in the soil . Calcium carbonate i s  removed from the rock by 
ground water, leaving void s in the rock . Solution i s  accompanied by the collapse 
of unsupported rock above the void s . Collapse near the surface can form steep­
sided sinkholes .  Connected voids result in cave systems and underground routes 
of streams . 
Karst topography is  present in this region of St . Clair County (fig. 3 and 
pl . 1 )  because: (1 ) the thinly layered, fractured St . Loui s Lime stone is  at the 
surface; (2 ) the climate i s  temperate; and (3) ground water of this region flows 
along a steep gradient toward the ba se of the Mississippi River bluffs . Sink­
holes in St . Clair County are from tens to hundreds of feet in diameter and are 
tens of feet deep; some contain water (sinkhole ponds) because clay ha s sealed 
their underground outlets . No stream s maintain a continuous surface route . 
Bretz and Harris (1 9 61 ) reported on two caves: Oerter, or Stemler, Cave 
(NW 1 /  4 sec . 1 2 ,  T .  1 S . , R. 1 0 W. )  and Falling Spring Cave (northeast of Dupo) . 
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Formation Selected members 
Bond Shoal Creek Limestone 
Modesto 
Chapel ( No. 8) Coal 
Scottville Limestone 
Thiclmess of 





Shales; siltstones; sandstones 
Danville ( No. 7) Coal with thin limestones; claystones; 
Brereton Limestone 
Carbondale 
Herrin ( No. 6) Coal 
Harrisburg ( No. 5) Coal 180 
Colchester ( No. 2) Coal 
Spoon 150 
Abbott 30 
Glen Dean Limestone 0-20 
Hardinsburg Sandstone 0-30 
Haney Limestone 0-30 
Fraileys 0-75 
Beech Creek Limestone 0-10 
Cypress Sandstone 0-60 
Ridenhower 0-4-0 
Bethel Sandstone 0-20 
Downeys Bluff Limestone 0-10 
Yankeetown Sands tone 0-20 
Renault 0-30 
Fig . 4 - Geologic column of St.  Clair County, Illinois 
(page 8 - surficial deposits; pages 9-11  - bedrock) . 
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Wayne Finch of East St. Louis informed the Survey of the existence of ten addi­
tional caves whose entrance s are lined up from· Stemler Cave to a point 1 mile 
northeast. 
Continued formation of these features and enlargement of this  region is 
possible because the potential for karst formation still exists . Karst topography 
is not now developed east of this area because the St. Louis Limestone is covered 
by other formations . If, however, the other formations were eroded and the St. 
Louis Lime stone were exposed at the surface,  karst development could progress 
eastward, The rate of formation, however, is very slow and the formation of new 
karst feature s has not been reported .  The rate of solution could be increased by 
the increase in carbon dioxide content of precipitation resulting from combustion 
in industrial processe s .  In any one area an on- site investigation could determine 
whether karst proce sses are active . 
Narrow Valleys and Valley Wall s 
Parts of the uplands have been deeply dis sected by streams (fig . 3 ) ;  the 
resulting incised valleys are set apart as a separate geologic region (pl . 1 ) . 
These areas are characterized by steep slopes ,  widespread bedrock outcrops , 
and accumulations of eroded materials .  The parts of thi s region that are adjacent 
to the Mis sis sippi River bluffs have thick accumulations of loess  and related silts . 
Strip Mines 
Topography and surface materials of the strip-mine area s (pl . 1) are man­
made or man-altered . Overburden from mining i s  generally redistributed into 
elongate ridges, called spoil piles, which are tens of feet high and consist of a 
poorly compacted mixture of pieces of bedrock, including fragments of coal, and 
surficial depo sits . Drainage is poor and lakes form in the deeper portions of the 
excavations . Acidic soil conditions and erosion have inhibited rapid re-e stab­
lishment of vegetation, but reclamation activities have re sulted in partial re­
vegetation. 
Broad Floodplains 
As the name implies, a floodplain is a low, flat area that can be inundated 
with river water and its sediment load during times of flooding . The floodplains 
of the Missis sippi River, the Kaskas kia River, and Silver Creek are more than 1 
mile wide in St . Clair County; in this report the Mi ssis sippi River floodplain is 
treated as one region and the Kaskaskia and Silver Creek floodplains as another 
(pl . 1 and fig . 3 ) . European settlers of St . Clair County built towns on the Mis­
sissippi River floodplain to be near supplies of water and a main travel route . 
These towns have grown and have dealt with natural flooding by building levees . 
Such corrective measures have not been completely succes sful for all kinds of 
development because in spite of the levees the ground can become saturated with 
water near the surface during wet weather. 
The floodplain of the Mississippi River comprises  about 10 percent of the 
county's surface area and i s  called the American Bottoms; it has an elevation of 
about 400  feet and a gradient of about 6 inches per mile . The northern part is 
about 6 to 8 miles wide . South of Cahokia the floodplain is  about 2 to 3 miles 
wide. 
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Topographic feature s ,  such as meander scars, oxbow lake s ,  and swamps 
(fig . 3 ) , were formed by channel migration and flooding . Meander scars are 
remnants of former meanders that have been abandoned by the main river (fig . 3 ) . 
They retain their crescent shape , and some , like the one in Frank Holten State 
Park, contain water (oxbow lakes) . Swamps are still found in meander scars and 
in other poorly drained sites on the floodplain . 
Where small tributary streams flow from the adj acent uplands east of the 
bluff onto the floodplain, alluvial fans, small fan- shaped landforms consisting 
of sand, silt, clay, and gravel (Peyton Colluvium, fig .  4) , are developed at the 
foot of the bluff (fig . 3 ) . 
The northern part of the floodplain, between East St.  Louis and the eastern 
bluff, contains the Cahokia Indian Mounds , parts of which are now in the Cahokia 
Mounds State Park (fig . 1 ) .  
According to Bergstrom and Walker ( 1 95 6 ) ,  deposits in this floodplain attain 
a thickne s s  in exce ss of 1 2 0  feet and consist of gravel, sand, silt, and clay 
(Cahokia Alluvium, fig . 4 ) . The upper 1 5  to 3 0  feet is commonly silt and clay 
with fine sand . Below a depth of 30 feet are variously sorted sands and gravels . 
The floodplains of the Kaskaskia River and of Silver Creek are combined 
into one region because they are connected and display similar feature s .  The 
Kaskaskia River floodplain is about 2 miles wide , although near Fayetteville it 
narrows to le ss than t mile wide and the channel loses its meanders . Upstream 
and downstream from thi s valley constriction, floodplain landforms include swamps ,  
oxbow lakes,  and terrace s .  The Kaskaskia River has well developed meanders . 
The thicknes s  of its valley fill is les s  than that of the Mis sis sippi but may be 
greater than 1 0 0  feet in places . 
The Silver Creek floodplain is about 1 mile wide and its characteristics 
are similar to but are smaller in scale than tho se of the Kaskaskia River. The 
floodplain s ide s are indistinct where there are terraces ,  intersections of elongate 
ridges ,  and strip-mining operations . In T. 2 N . , R. 7 W. , the natural channel 
of Silver Creek has been modified by the construction of drainage ditches . 
Bedrock Geology 
The bedrock in St . Clair County consists of strata of lime stone , dolomite, 
sandstone, shale, claystone, and coal, most of which are either horizontal or 
gently sloping (fig . 4) . Beneath the town of Dupo, however, the rocks are bowed 
up into a truncated anticline (Dupo Anticline, fig . 3) . The strata on the eastern 
flank of the anticline slope downward toward the east; therefore, the rock units 
that are exposed at and near the bluffs are present far beneath the surface in the 
ea stern part of the county . The rock s  continue to slope toward the east into the 
center of a structural basin in southern Illinois (Illinois Basin) . 
The structural attitude of the rocks in the Dupo Anticline and the Illinois 
Basin affects the areal distribution of bedrock units . Coal, which is in the 
younge st bedrock units,  is not pre sent in the extreme western part of the county 
(pl . 5 ) . Where present, coal increases in depth toward the east. Limestones  
of commerical quality are found in  strata that lie beneath the coal-bearing rocks  
and thus surface quarrying of high-quality stone is restricted to an  area west of 
the coal-bearing rocks . Crude oil and natural gas are found in yet deeper strata 
that do not lie near the surface in this county. 
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GEOWGIC RESO URCES 
Limestone 
Most of St . Clair County is underlain by bedrock of the Pennsylvanian 
System (fig . 4) . Unfortunately, the limestone units of this system are thin and 
uneconomical to quarry. However, along the Missis sippi River bluffs , there are 
areas underlain by bedrock of the Mississippian System (fig . 4) . In this system 
some limestone units are thick enough in places for large- scale quarry operations 
(table 2). Future operations are pos sible in these areas of the county . 
TABLE 2 - LI:MESTONE QUARRIES IN ST. CLAIR COUNTY, ILLINOIS 
Location Bedrock Formation(s) 
Name Sec.-T.-R. (see fig. 4) 
Columbia Quarry Co., 27-lN-lOW St. Louis 
Dupo No. 9 
Columbia Quarry Co., 10-lS-lOW St. Louis 
Krause No. 1 
East St. Louis Stone Co. 14-lN-lOW Ste. Genevieve 
St. Louis 
Quality Stone Co. 29-2S-8W Fraileys 
Casper Stolle Quarry 14-lN-lOW Ste. Genevieve 
St. Louis 
The following bedrock units contain limestones ,  but the rock either is 
too thin, is poor in quality, or is exposed in areas in the county that are too 
small to be of economic value as a resource at present: Modesto Formation, 
Carbondale Formation, Haney Limestone, Beech Creek Limestone , Ridenhower 
Formation, and Downeys Bluff Limestone . 
Limestone of the Fraileys Formation, in those places where it is about 2 0  
feet thick, is quarried i n  sec . 2 9 ,  T .  2 S . ,  R. 8 W .  Thick limestones of the Val­
meyeran Series (fig . 4) crop out in and adjacent to the Missis sippi River bluffs 
from Cahokia south to the county line . Here the bluffs are composed almost en­
tirely of limestone and the summits are as low as about 6 0  feet above the flood­
plain at Cahokia and as high as 2 5 0  feet near the county line on the southwest . 
The limestone beds slope to the southeast at a gentle (4-degree) angle . The Ste . 
Genevieve, St. Louis , Salem, and Ullin Lime stones (fig . 4) make up a total of 
about 3 80 feet of lime stone exposed in the bluff. These lime stones are also the 
upper bedrock units in a 20 square mile area extending from the bluffs eastward 
2t to 4 mile s .  The lime stone is covered with unconsolidated materials of various 
thicknesse s  (pl . 2). This area of lime stone now accommodates four relatively large 
quarry operations and provides the most favorable locations for new quarry site s .  
Chemical analyse s of lime stone samples from St . Clair County localitie s 
are published in other Illinois Geological Survey publications (Bradbury, 1 963 ;  
Lamar, 1 9 57}.  
G E OL O G Y F O R  PL A N N I N G  I N  S T . CLA I R C OU N T Y 15 
Sand and Gravel 
The sand or sand and gravel deposits of St . Clair County are for the most 
part in the valleys of the Mis sis sippi and Ka skaskia Rivers, in the lower part 
of the Silver Creek valley, and in hills and ridges bordering the northwest side 
of the Kaskaskia River floodplain (pl . 4) . 
Of the sand and gravel reported, sand is by far predominant . Gravel is 
found in the Mis sis sippi and Kaska skia River floodplains, but at depths generally 
exceeding 60 feet . Some gravel deposits are in the hills and ridges but the de­
posits appear to be localized . 
In the Missis sippi River floodplain, sand underlies 1 0  to 40  feet of silt and 
clay overburden; the average thickness  of overburden is approximately 25 feet . The 
only sand operations in the county are located in the Mis sissippi River floodplain . 
In St . Clair County the Kaskaskia River floodplain and the lower part of 
the Silver Creek floodplain are underlain by sand (particles .062 to 2 mm) or sand 
and fine gravel (particles 2 to 25 mm) . As in the Mississippi River deposits, sand 
dominates .  The clean, fine- to medium-grained sand (particle s 1/8 to 1/4 mm) 
underlies approximately 20 feet of overburden . 
Hills and ridges that roughly parallel the Kaskaskia River on the northwest 
side are underlain by sand in a number of localities .  However, it remains to be 
proved that all of these hills and ridges contain sand or sand and gravel . Where 
found, the sand is overlain by approximately 20 feet of overburden . 
The hills and ridges in the central, north central, and northea stem portions 
of St . Clair County contain sand or sand and gravel in some localities .  The sub­
surface data available, however, suggest that these deposits are isolated and that 
lateral continuity is very limited . 
' 
Clay and Shale 
Clay and shale resources of economic value are found in the Modesto 
Formation and in beds a ssociated with coals of the underlying Carbondale Forma­
tion (fig . 4) . The potential of these resources ·wa s evaluated from outcrop samples 
on the basis of six criteria: (1) thicknes s  of deposit s ;  (2) mineralogy and particle­
size distribution; (3) ceramic tests;  (4) thicknes s  of overburden; (5) degree of ur­
ban development; and (6) connection with other mining operations . According to 
these criteria and available information, four main areas of clay and shale are 
of present and future economic value . 
Clay and shale above and below the Scottville lime stone Member of the 
Modesto Formation in the area southea st of French Village, secs . 31  and 32, 
T .  2 N . , R. 8 W .  (pl . 4), are of present and future economic value . Twenty feet 
of silty and mica-bearing shale is present above the limestone . Ceramic tests 
indicate that this shale is suitable for red- fired clay products such as brick and 
tile . Clay and shale for brick and other structural clay products have been mined 
sporadically from sec . 32 in the past 10 years . The shale interval below the 
limestone unit is at lea st 3 0  feet thick . Tests indicate that this shale is usable 
for red-fired clay products and light-weight aggregate . It is presently being mined 
in sec . 31 for light-weight aggregate . Overburden is 20 ± 10 feet thick in this 
area (pl . 2). Urbanization is moderate near the area . 
The second area also contains clay and shale from beds above and below 
the Scottville limestone Member of the Modesto Formation . This area is situated 
ea st of Caseyville (pl . 4), but there is no known record of clay or shale mining 
here . Overburden is also 20 :!:: 10 feet thick . Urbanization is also moderate . 
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In a third area, the vicinity of Freehµrg and Millstadt, claystone up to 
about 4 feet thick is consistently present below the No. 6 Coal, which is now 
being mined (pl. 5). The clay is potentially usable for bonding of molding sand. 
Because of its thinness, this clay could be economically exploited only in associ­
ation with coal mining. 
A fourth area, located south of Millstadt {pl. 4) ,  contains about a 7-foot 
thickness of clay below the Colchester (No. 2) Coal. The clay is suitable for 
buff-fired clay products and medium-duty refractories. 
Coal 
Several of the principal coals of Illinois have been given numbers; the 
highest coals carry the highest numbers. Coals of commercial value in St. Clair 
County include the Herrin (No. 6) and, to a lesser extent, the Harrisburg (No. 5) 
and possibly the Danville (No. 7) Coal Members of the Carbondale Formation 
{fig. 4). Figure 4 shows the positions of the No. 5, No. 6, and No. 7 Coals in 
the geologic column. The coals are separated by other rocks, such as sand­
stones, claystones, shales, and limestones. The total thickness of all units 
from the bottom of the No. 5 Coal to the top of the No. 7 Coal is about 100 feet. 
Because of the structural attitude of the rocks in the Dupo Anticline and 
on the flank of the Illinois Basin (p. 13), the coals vary in depth and are absent 
in some parts of the county. The trace of the No. 6 Coal (pl. 5) where it is at 
the surface of the bedrock (subcrop line) is a significant line. West of this line 
the No. 6 Coal is absent, and eastward from this line it is present at progres­
sively greater depths. The No. 6 Coal is more than 250 feet beneath the surface 
·in the northeastern part of the county. 
The subcrop lines of the No. 5 and No. 7 Coals roughly parallel the sub­
crop line of the .No. 6 Coal because the strata are nearly parallel and the surface 
relief is not extreme. Because the No. 5 Coal is commonly thin or absent and 
where present is highly varied in thickness in this part of the state, it is likely 
to be mined only in places and in connection with existing stripping operations 
of the No. 6 Coal. In the future the No. 7 Coal, which is also thin and varied, 
might also be mined in connection with strip mining in the No. 6. 
Some of the land disturbed by strip mining has been reclaimed for useful 
purposes. Recreation, agriculture, and waste disposal (see page 32) are the ma­
jor potentials for land use. At the present time, recreation is the principal activ­
ity in these stripped areas. 
The Herrin (No. 6) Coal 
The No. 6 Coal (pl. 5), where present, generally maintains a relatively 
constant thickness of 6 feet or slightly more and therefore is a minable resource. 
In the northern half of T. 2 N ., R. 6 W ., in the northeast part of the county, 
however, the coal is split into two or more seams or is thin or absent and there­
fore is not considered to be a minable resource. 
This coal is generally a high-volatile C bituminous coal in rank, and at 
present most of it is being used primarily in the generation of electric power. 
The coal is relatively uniform in quality, and variations that appear in analyses 
are slight (table 3) . 
The most marked variation in the coal is in the sulfur content. low-sulfur 
coal is present in those parts of T. 1 and 2 N ., R. 6 and 7W ., that border the 
f 
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TABLE 3 - TYPICAL RANGES IN CHEMICAL ANALYSES OF THE 
NO. 6 COAL, .ST. CLAIR COUNTY, ILLINOIS 
(as received basis) 
Moisture 10%-13% 
Volatile matter - those products in coal (other than 
moisture) released as a gas or vapor rather readily 
during heating 35%-40% 
Fixed carbon - that part of the carbon content of coal 
which is not readily liberated on heating but which 
supplies the coal with longer lasting burning 
characteristics 37%-42% 
Ash - inorganic residue from coal combustion 9%-12% 
Calorific value (Btu/lb) - relating to fuels, a 
measurement of the heat produced by combustion 
in a calorimeter under specified conditions 10,700-11,100 
region where the coal is split, thin, or absent. In this low-sulfur area, Gluskoter 
and Simon ( 1968) estimated that there are 380. 94 million tons of No. 6 Coal in the 
ground and that it is for the most part 5 to 6 feet thick and has only 1 to 2t (average 
1 t) percent sulfur content (dry basis). Throughout the remainder of the county, the 
sulfur content ranges from about 3'to 5 percent. Lately power companies have been 
increasingly interested in finding areas of low-sulfur coal because its use would 
aid in reduction of sulfur dioxide emissions into the atmosphere. 
The subcrop line of the No. 6 Coal traverses the county from north to south 
(pl. 5). In the southern two-thirds of the area where this coal is present, this 
line is fairly irregular. There are considerable areas where the coal is overlain 
by less than 100 feet of total overburden and is strip mined extensively. To the 
north, the subcrop line is intersected by the east valley wall of the Mississippi 
River and the coal crops out near the base of the bluff. Because the coal in the 
north-central part becomes relatively deeply buried a short distance back from the 
outcrop along the bluff, essentially no strip-mining operations are found there. 
Instead, underground mining has, in the past, been extensive in this district (pl. 5). 
At the present time, three individual mines are operating in the county, two 
underground mines and one large strip mine. 
Considerable acreages have been mined out by both underground and sur­
face operations in this county (pl. 5). Production data for the years 1950- 1969 
are shown in table 4 .  Data on reserves were compiled by Cady et al. ( 1952) for 
all coals 28 inches or more in thickness, and by Smith ( 1958) for strippable coals, 
that is, those coals 18 inches or more in thickness and lying under less than 150 
feet of overburden. The remaining reserves in St. Clair County, indicated in table 
5, represent the total amount of minable coal (as defined in the Cady and Smith 
studies) still in the ground. No exclusions are made for mining conditions, pop­
ulated areas, highways, lakes, or man-made structures. The figures for total 
coal in the ground do not indicate the amount of coal that may be recovered. This 
is dependent on many factors, such as thickness, minability, availability for mining, 
and a wide range of economic factors. Where underground mining takes place, 
normally about 5 0 percent of the coal is recovered. 
18 ILLI NOIS STATE GEOLOGICAL SURVEY CIRCULAR 46 5 
T ABLE 4 - COAL PRODUCTION, ST. CLAIR COUNTY, ILLINOIS, 1950-1969* 
Tons mined Strip-mined 
Year underground Tons strip-mined Total tons mined (%) 
1950 2,183,334 1,556,902 3,740,236 42 
1951 2,219, 513 1,560 , 182 3 '779 , 695 41 
1952 1,912 ,015 1,563,533 3,475,548 45 
1953 1,979 ,191 1,528,345 3,507,536 44 
1954 1, 552,257 l ,291,8o7 2, 844,064 45 
1955 1,884 ,198 1,363,905 3,248,103 42 
1956 2,355,957 1,616,061 3 ,972,018 41 
1957 2,038,439 1,971,320 4,009,759 49 
1958 2,186,673 3,151,653 5,338,326 59 
1959 2,141,573 3,136,626 5,278,199 59 
1960 1,523,607 3,321,250 4,844,857 69 
1961 893,276 3,525,599 4,418,875 80 
1962 1,142,302 3 ,691,779 4,834,081 76 
1963 1,264,794 4,446,984 5 ,711,778 78 
1964 1,499,333 4 ,304,263 5 ,8o3 ,596 74 
1965 1,293,401 4 ,412 ,101 5, 705,502 77 
1966 387,532 5,726,502 6,114,034 94 
1967 390 ,122 6,441,122 6, 831, 244 94 
1968 638,653 6,458,462 7 ,097 ,115 91 
1969 516,495 5,275,331 5 '791,826 91 
30,002,665 66,343,727 96 , 346 ,392 69 
*Data are from the annual coal reports for the years 1950-1969 in Coal, Oil 
and Gas Reports (State of Illinois Dept. of Mines and Minerals, 1951-1970) . 
TABLE 5 - ESTIMATED REMAINING COAL RESERVES (IN THE GROUND) , JANUARY 1, 1970, 
ST. CLAIR COUNTY, ILLINOIS (IN THOUSANDS OF TONS) 
(Modified from Cady et al., 1952, and Smith, 1958) 
Strippable coal (18 inches or more in thickness and 
150 feet or less in depth) 
Deep coal (28 inches or more in thickness and 150 feet 
or more in depth) 
Total remaining reserves 




** Of this total, 621,565 thousands of tons are 
Coal, mostly as weakly indicated reserves. 
Herrin (No. 6) Coal. 
in the Harrisburg (No. 5) 
The remainder is in the 
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Petroleum 
Crude Oil 
Crude oil has been found in several fields throughout the county (pl. 5) 
in the Galena Group, Cypress Sandstone, and limestone reefs of the Silurian 
System (fig. 4 and table 6) . Wells are customarily situated in areas where the 
land has other uses, especially on croplands where small tracts of a farm field 
are set aside for pumps and collecting tanks. 
When crude oil is produced, brine (water containing a considerable pro­
portion of dissolved salts) is generally also produced ( Meents et al., 195 2). If 
the volume of brine is appreciable, it is usually pumped back into a disposal 
well (see pages 30- 3l)that returns the brine to the oil-producing strata or other 
porous rock. When brine disposal is carried out according to accepted practices, 
no damage is done to the land surface or to ground-water supplies. 
Future production may be found in limestone reefs beneath the eastern part 
of the county. Each such area of production is not likely to be large but could 
contain from one million to several million barrels of recoverable crude oil. 
Natural Gas and Gas Storage 
Natural gas has been produced from the Cypress, Yankeetown, and Aux 
Vases Sandstones and from limestone reefs in the Silurian System (fig. 4 and table 
7) from reservoirs distributed throughout the county (pl. 5). Gas wells re quire 
about the same amount of land as oil wells and can also be situated on land shared 
for certain other uses. 
The porous rock from which natural gas is produced can be used to store 
both natural and synthetic gas fuels. Gas is stored by pumping it back down to 
suitable strata. Precautions are taken to store the gas at about the same pres­
sure as that which originally existed in the reservoir. Observation wells, lo­
cated above each storage project, detect leakage before damage to the surface 
environment can result. Proper engineering practices have prevented gas leak­
age from underground gas-storage sites from being a problem in St. Clair County. 
Significant data on reserves of natural gas and available gas-storage pro­
jects are found in table 7. Future discoveries of natural gas are not likely to lead 
to big commerical reserves, but the porous rocks from which the gas comes could 
serve well as gas-storage projects because of their nearness to the metropolitan 
St. Louis area. Storing gas underground rather than on the surface in huge tanks 
makes the land surface available for other uses. 
Water 
Water is a relatively scarce commodity throughout most of St. Clair County. 
Only in the Mississippi River floodplain are large quantities of both surface and 
ground water readily available. Throughout much of the county maximum use must 
be made of both surface and ground water. Ground-water development in the area 
is often restricted by the presence of highly mineralized water at relatively shal­
low depths. Saline water is frequently encountered at depths of 500 feet or less 








TABLE 6 - OIL FIELDS IN ST. CLAIR COUNTY, ILLINOIS 
Bedrock 
source 
Location (see fig. 4) 
T. l N., R. lO W. Galena Group 
T. 1,2 S., R. 7 W. Cypress Ss. 
T. 3 S., R. 7 W. Cypress Ss. 
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Freeburg* T. 1,2 S., R. 7 W. Cypress Ss. 350 1956 71 wells are operated; 
1969 max. storage 6632 










St. Liboryt T. 1 S., R. 6 W. Cypress Ss. 622 1964 About 12 non-producing 
Yankeetown Ss. 754 wells from all units 





Silurian 1800 ...... 
System; reef z 
C/) 
Marissa T. 3 S., R. 7 W. Cypress Ss. 241 1960 6 wells drilled, of which 
Westt .4 are abandoned and 2 are 
� 
. 
non-producing at present 0 
t""' 
Tilden T. 3 S., R. 5, 6 W. Cypress Ss. 780 196:t. 45 wells are operated; � ...... 
North* 1969 max. storage 3095 :::0 
million cubic feet 0 
*Natural-gas storage project. 
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Surfa ce Water 
Most communit ies in the western part of the county use water from the 
Mississippi River for municipal supplies (supplied by the East St , Louis and In­
terurban Water Company). Communit ies in the eastern part of the county use both 
ground water and surface water (East-West Gateway Coordinating Council , 1 968 ) . 
The Illinois State Water Survey has invest igated potential reservoir s ites 
in south-central Illinois (Dawes and Terstr iep , 1 9 66 ) . Sites selected in St. Clair 
County as a result of this study are shown on plate 6 .  Surface-water reservoirs 
in areas of relat ively gentle topography may be subject to rap id s iltat ion and ex­
tensive mud-flat development. Desp ite these problems , surface reservoirs w ill 
undoubtedly play a role in the future water resource development of eastern St. 
Cla ir County. 
Ground Water 
Excellent water-y ielding sand and gravel depos its are present in the Mis­
siss ippi River floodpla in. T hese aquifer mater ials are generally present below 
a depth of approximately 50 feet . Considerable interest in the water resources 
and the related geology of the county has developed over the years because of 
the large quant ities of ground water pumped for industr ial use . Relatively recent 
publications by the Ill inois State Water Survey and the Illino is State Geological 
Survey (Schicht , 1 9 65; Bergstrom and Walker , 1 9 56) treat the ground-water re­
sources and related geology of the area in considerable detail. Both reports sug ­
gest that continued development is possible for a number of years. Pumpage val­
ues for locat ions in the Mississ ippi River floodplain and elsewhere in the county 
are shown on plate 6 .  
That part of the M iss iss ippi River floodpla in relat ively near the river 
(coded G- 1 ,  pl , 6) is particularly suitable for the development of h igh- capacity 
wells. Unconsolidated deposits range in th ickness from 6 0  to a little more than 
1 20 feet (Bergstrom and Walker, 1 956 ; see pl. 2). Condit ions are favorable in 
most areas along the r iver for ground-water recharge from the river. The proba­
b ility of developing a sand and gravel well capable of producing 50 0 gallons per 
minute or more in th is area is considered to be h igh. 
That part of the floodpla in near the base of the bluff (coded G- 2) is less 
favorable for the development of h igh-capacity wells than is that part near the 
river. The sand and gravel depos its near the bluff are th inner than those near 
the river and are somewhat discont inuous . The probability is high that a well 
will produce sl ightly more than 20 gallons per minute , but much larger yields 
are less likely. 
Aquifers in the area coded G- 3 cons ist primarily of sand and gravel de­
pos its in the Kaskask ia River floodplain . Little information is available about 
the thickness , texture , and continuity of these aquifer units. The unconsolidated 
materials found in the valley attain maximum thicknesses of just over 1 00 feet (pl. 2). 
It appears that low y ields are obtainable throughout much of the area, but the 
probability of developing a well y ield ing 1 0 0  gallons per minute or more is only 
fair. Sites where h igh-capacity w.ells could be developed could probably be 
found, but only through an extensive explorat ion program. 
Wells in the area coded Y- 2 are var ied in their product iv ity. Yields of 
more than 20 gallons per minute for unconsolidated materials in this area are 
relatively rare , There is only a fa ir probab ility of develop ing a well with a larger 
capacity. The best y ields are obtained from the valley-fill deposits associated 
with S ilver Creek . Wells in Silver Creek valley fill capable of producing 1 0 0  gal­
lons per minute have been developed at Lebanon and Mascoutah. 
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The part of St . Clair County where limestone bedrock is present near or  at 
the land surface h as been coded R- 1 .  Much of this region is characterized by 
sinkholes resulting from solution of limestone (karst topography). Wells tapping 
surficial deposits in this area are relatively unproductive because unconsolidated 
materials are thin and sand or gravel deposits are gener ally absent. Wells tap­
ping bedrock units are extremely varied in productivity because water is localized 
in fissures in the limestone . The number of water-bearing fissures encountered 
by the dri ll hole largely determines the amount of water th at can be pumped. 
Surface topography is also important in this area because water-bearing fissures 
are dr ained by nearby low areas . 
The remainder of the county h as been coded R-2 .  Even moderate-capacity 
wells are rare in this region except in the area around Belleville , where yields 
of 50 gallons per minute are sometimes obtained from wells tapping bedrock units 
approximately 500 feet deep . Throughout the rest of the area we lls in bedrock 
are usually shallower (ranging from 80 to 2 0 0  feet) and produce less than 2 0  gal­
lons per minute . The upland surficial deposits are generally unproductive , seldom 
yielding more than 5 gallons per minute. 
Quality of Ground Water . - All ground water contains some dissolved min­
erals ,  often in greater quantity than in surface w ater. The kinds of dissolved min­
erals present and their concentration depend on the geologic environment, ground­
w ater movement , and the source of the ground water (such as precipit ation or 
river water) . M an has impaired the quality of the ground w ater in some areas. 
Ground-water quality varies widely in St. Clair County , as shown by the 
partial analyses displayed on plate 6 .  Probably the most significant factor in­
fluencing ground-w ater quality in this county is depth. Saline w ater is usually 
encountered at a depth of 500 feet or less on the upland and at slightly sh allower 
depths on the Mississippi River floodplain (Bowm an , 1 9 07 ) .  Deeper drilling will 
encounter water containing extremely high dissolved-mineral concentrations. 
Regional d ata  suggest th at tot al dissolved-miner al concentr ations range from 50 , 000  
to 80,  000  parts per million in the bedrock units in St. Clair County belonging to 
the Devonian and Silurian Systems (fig. 4) ( Meents et al. , 1 952) . These rocks 
generally lie about 2 ,  000  feet below land surface in the county but may lie only 
1 ,  000  feet or so bene ath the southern part of the Mississippi River floodplain. 
Within the relatively shallow zone of potable water , considerable varia­
tion in water quality m ay occur both laterally and vertically. Water obtained 
�rom surficial deposits is usually of slightly better quality th an water from bed­
rock.  Water from bedrock is usually "older " in the sense that it has been under­
ground for a longer time than w ater in the surficial deposits. Water from bedrock 
has therefore had time to more nearly reach chemical equilibrium with its geo logic 
environment. An exception to this general rule occurs in the karst region of west­
ern St . Clair County, where water moves through fissures too rapidly to achieve 
chemical e quilibrium . 
Greater variations in w ater quality can be expected within short later al 
distances in the unconsolidated deposits than would normally be found within 
similar distances in a bedrock aquifer. Within the unconsolidated aquifers, in­
troduction of man-made pollution ,  the presence of organic deposits , and encroach­
ment of s aline ground water from the bedrock tend to influence and generally im­
pair the quality of the water . 
ECONO MIC RO LE OF MINERAL RESOURCES 
The production of minerals h as played an important economic role in St. 
Clair County since the e arly 18 3 0 '  s, when co al was produced ne ar Belleville. 
24  I L L I N O I S  S T A T E  G E O LO G I C A L  S U R V E Y  C I R C U L A R  4 6 5  
The first railroad in Illinois was built to haul coal from the bluffs in St.  Clair 
County to the shore of the Mis sissippi River opposite St . Louis (Ris ser and Ma­
jor, 1 9 68) . 
In 1 9 6 9 ,  the mineral output of St . Clair County consisted of coal, stone , 
sand, crude oil, and clay products having an e stimated value of $3 0 .  8 million 
(Busch, 1 9 7  l a) .  Of this,  about $2 5  million was in coal (Busch, 1 9 7 lb) , $4 .  9 
million in stone (unpublished records , Ill . State Geol . Survey) , and the remainder 
in other mineral products (Busch, 1 9 7  lb) . 
Total employment in all mining in the county in 1 9 6 9  was reported at 7 2 3  
persons , with a payroll e stimated at $7 .  0 million (U . S .  Bureau of the Census, 
1 970) . 
Coal 
St . Clair County ranked fourth among the counties of Illinois as a pro­
ducer of coal in 1 9 6 9 . Since 1 88 2 ,  when continuous records of production were 
begun, the county has produced a cumulative total of 3 0 2  million tons of coal . 
Of the 1 9 6 9  coal production of 5 .  8 million tons , 5 . 3  million tons , or 9 1  percent, 
came from strip-mining operations (Busch, 1 9 7 lb) . In the surface mining of coal, 
more than 1 2 ,  000  acre s of land have been affected (Filer, 1 9 7 1) . 
Despite the relatively steady level of coal production (5 . 3 million tons in 
1 95 9  compared to 5 . 8  million tons in 1 9 6 9 ;  see table 4 ) ,  improvements in technol­
ogy and equipment have resulted in a reduction of the number of mine employees 
from 922 in 1 95 9  (State of Ill . Dept. of Mines and Minerals, 1 9 6 0) to 492  in 1 9 6 9  
(State of Ill . Dept . of Mine s and Minerals , 1 9 70) . The coal mining payroll in 
1 9 69 was estimated at about $5 .  24 million (based on figures from State of Ill .  
Dept. of Mines and Minerals, 1 9 7 0 ,  and from correspondence from Ill . Bureau 
of Employment Security, Springfield, Ill . , April 1 4 ,  1 9 7 0) . 
Stone 
During the past decade, St.  Clair County has annually produced an average 
of 2 .  3 million tons of stone , worth some $3 .  7 million (unpublished records ,  Ill . 
State Geol. Survey) . Employment in 1 9 6 9  was reported at 147 men and the esti­
mated payroll at $9 3 6 ,  000  (U . S .  Bureau of the Census , 1 9 7 0) . 
Other Mineral Re sources 
In addition to the production of coal and stone, the production of sand and 
gravel and of clay products also contribute s directly to employment and income in 
the area .  
Proj ections 
Proj ections by the U . S . Bureau of Mines indicate a growth of 5 1  percent to 
85 percent in the United States consumption of coal between 1 9 6 8  and 1 9 85  (U . S .  
Bureau of Mine s ,  1 9 69) . For the longer range between 1 9 6 8  and the year 2000 ,  
the Bureau has  predicted that the demand for coal will increase between 87  and 
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497  percent (U . S .  Bureau of Mine s,  1 9 70) . The variations in the demand pro­
j ections are contingent upon the long-term competitive position of coal, which, 
in turn, will be influenced by the status of the technology of coal gasification 
and liquefaction and the growth of nuclear power. The share of total coal demanded 
by the utilities for the generation of electricity in the year 2000 has been predict­
ed to range from a low of 5 7 percent to a high of 93 percent. The low figure as­
sumes that by the year 2 0 0 0  a sizable amount of coal will be going to coal gasi­
fication and liquefaction plants . 
St.  Clair County should be in a good position to benefit from this predicted 
large increase in demand because of its significant reserve s ,  its location near 
a major metropolitan area,  and its acce s s  to cheap water transportation on the 
Missis sippi River, which will be improved by the completion of canaliz ation of 
the Kaskaskia River .  However, i f  an  economic method of  flue gas des ulfurization 
cannot be developed, air pollution regulations controlling sulfur oxide emissions 
may eliminate most of the market for St . Clair County coals by the utilities .  
Over the longer term, i t  seems likely that the market for this coal with the greatest 
potential growth is in gasification and/or liquefaction . 
United States consumption of stone is proj ected to increase by 5 6  percent 
from 1 9  68 to 1 9  85 . Should St. Clair County production share fully in this pro­
j ected growth, an increase from the present 3 million tons to 4 .  8 million tons 
would occur . A large temporary increase may occur in the next 2 to 3 years if 
a site in the St . Clair County area is selected for the Gr.eater St . Louis Airport 
now under study . 
OTHER RESOURCES 
In addition to supplying information about resources that are commonly in 
the domain of geological expertise ,  geologists can help other specialists solve 
problems concerning the use of land resources for farming , grazing , recreation, 
nature preserve s ,  and the study of historic and prehistoric sites . St. Clair County 
has many of these resources ,  which deserve cons ideration in the planning process . 
Among others , the following agencies and institutions can provide useful infor­
mation on these re source s .  
Agency or Institution 
U .  S .  Department of Agriculture 
Soil Conservation Service 
Edwardsville Office 
University of Illinois 
Urbana Campus 
Southern Illinois University 
Edwardsville Campus 
Illinois State Natural History Survey 
Urbana 




Archeological site s ;  
farming and grazing land 
General 
Nature preserves  
Archeological and historic site s ;  
nature preserves ;  recreation 
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Illinois Department of Public Works 
and Buildings,  Division of Waterways 
Springfield 
Illinois State Museum 
Springfield 
Recreation 
Archeological and historic s ite s 
GEOLOGIC CONDITIONS AFFECTING CO NSTRUCTION 
In most of St. Clair County geologic conditions are suitable for normal 
type s of construction. In a few areas there are limitations that have posed prob­
lems,  but they are rarely severe enough to preclude development of a construc­
tion project. The engineering characteristics of each region shown on plate 7 
are outlined in the explanation accompanying the map and are discussed below 
under region headings . 
Only the broad aspects of the geologic factors that influence engineering 
projects in each region in St.  Clair County are discussed in the following para­
graphs .  It is expected that this discussion will serve a s  a guide to the kinds 
of geologic-engineering problems that may arise from disturbance of nature ' s 
equilibrium by construction.  In a given project detailed information must be de­
veloped for the site . The engineering characteristics of the geologic materials 
of St.  Clair County will be more fully known and understood as more detailed in­
formation becomes available . 
Upland Till Plain 
Streams in upland loes s  deposits develop steep-sided valleys (coded G- 28 
on pl. 7) . In some areas the bottoms of these valleys lie in the underlying till . 
Loess  bluffs , 2 0  or more feet high , stand as nearly vertical walls .  The most 
important factors determining the strength and stability of the loess  deposits are 
(1 )  cementation of the grains with small amounts of ciay and lime , (2) water con­
tent, and (3) rate of movement of the water through the deposits . The silt 
deposits have a uniform particle size with more than 80 percent silt-size particles 
(table 8) . The small amounts of cementing material help develop high strengths 
in dry loe s s  and, in contrast, provide little or no strength as the material becomes 
saturated with water. The fine and uniform particle size of the loes s makes it 
porous with very small pore openings . Sediments with more than 3 0  percent clay­
size particles tend to be nearly impermeable . The strong capillary action in the 
loess  deposits affects the rate of water infiltration as well as the rate of water 
drainage.  Water contents of the loes s  deposits vary with the amount of rainfall 
and the presence of nearby surface waters . 
Loess  is easily excavated, but cuts and excavations may require a long 
time to drain in order to develop and maintain stable slopes .  Protective measures 
to prevent slumping may be required in some excavations .  Surface runoff water 
tends to gully unprotected slopes . Wet weather may weaken the loe ss and cause 
construction delays until working areas dry out . 
Accumulation of frost i s  dependent upon water movement as well a s  upon 
below- freezing temperature s .  Silts tend to conduct water to the freezing zones . 
Therefore, fine-grained, water-logged silts  are more susceptible to frost action . 
than are clayey or very coarse deposits . Damage to slab homes and road s from 
TABLE 8 - ENGINEERING PROPERTIES OF SELECTED SURFICIAL DEPOSITS FROM ST. CLAIR COUNTY, ILLINOIS* 
(Numbers in parentheses indicate number of samples run) 
Particle-size 
analysis Natural Proctor density 
moisture 
sand silt clay content maximum dry 3 optimum water Potential volume 
Description (%) (%) (%) (%) density (lb/ft ) content (%) changet 
Silts 2 81 17 (50) 27. 2 (45) 108. 5 17. 2 (5) 2. 4 -marginal (4) 
Clayey silts 8 63 29 (7) - ll4. 4 14. 9 ( 7) -
Sandy till 39 4o 21 (6) - 125. 0 12. 5 ( 4) 0. 3 -noncritical (4) 
Silty till 27 42 32 ( 14) - 120. 2 11. 1 (6) o. 4 -noncritical ( 4) 
*Tested by Paul B. DuMontelle and Peter Tarkey. 
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frost heaving in silts can be minimized by proper design . Compared to silts, most 
coarse materials are well drained because they have larger spaces between parti­
cles and do not develop high capillary forces . 
Clays are not uniformly distributed in the silts but rather are in zone s .  
Some o f  the clayey silts have a s  much a s  2 9  percent clay-size particle s (table 8) . 
Although most of these clayey zones are as sociated with depressions, the clay 
may also be found at depth associated with an older, buried surface . Some of 
the clay minerals in these clayey zones shrink when they are dried and swell 
when they are wetted .  In some areas shrinking and swelling may cause damage 
to poorly designed structure s .  The swelling potential of the silt samples te sted 
showed a marginal volume change (table 8) . As with problems as sociated with 
frost heaving, proper de sign can minimize the pos sibility of damages caused by 
the shrinking and swelling of clays . 
In areas of thick loess  some public buildings and private homes have ex­
perienced severe cracking of foundations and walls .  I n  some instances this dam­
age has been attributed to failure caused by a significant increase in moisture 
content within the loess deposits . In other instances the damage has been 
attributed to subsidence over areas of mined-out coal. 
Till or bedrock underlying the thick deposits of silt has high bearing 
strengths suitable for the construction of most proj ects . In some areas the de­
posits beneath the silt are too deep to be of use in supporting foundations .  
Particle- size analyses of samples from St . Clair County (table 7 )  indi­
cate that the till units, which have an equal distribution of sand-, silt-, and 
clay- size particles, can be compacted better than loesses and clayey silts, which 
consi st primarily of silt- and clay- size particles .  The natural moisture contents 
of the till units were not determined . 
Ridges  (Sand and Till) 
The upland deposits in the ridge s of sand and till (coded G- 1 and G- 2A)  
are easily excavated and are generally well drained, re sulting in dry conditions 
in the excavations . In places , slumping and creep may occur on steep slope s .  
Till,  sand and gravel ,  or bedrock having high bearing strengths are generally 
present below the surface covering of loess . Erosion may occur unles s  slopes are 
protected by proper de sign and treatment . Open or closed depre s sions on the up­
per p_arts of the ridges may be poorly drained and susceptible to the previously 
discussed problems as sociated with clayey sediments .  
Karst 
Parts of the upland areas (coded Y- 28) are stable and are already occupied 
by farms or communities . The uplands are well drained, and bedrock beneath sur­
ficial deposits provide s adequate foundation support for most construction proj ects . 
An inve stigation program for heavy construction might reveal cavernous lime stone 
that would require treatment to insure stability . 
The lowland areas (coded Y-2A) are les s  stable and are used principally 
for agriculture . Depressions in the landscape re sulting from solution cavities and 
fissure s partially filled with clayey materials may present the mo st serious prob­
lem s to construction. Periodic fluctuation of the rainfall and ground-water levels 
may lead to ponding of surface water and movement of debris downward into bed-
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rock fis sure s and caverns . The water-logged, fine-grained materials may locally 
be subj ect to frost heaving during the winter. In place s the unconsolidated sedi­
ments developed from the weathering of the limestone beds consist in part of clays 
that shrink and swell as the ground-water conditions vary . Damage can be pre­
vented by proper design. 
Excavations for basements , sewerage lines ,  pipeline s ,  highway cuts ,  or 
other installations constructed below surface grade may encounter shallow bed­
rock.  Bedrock aquifers expo sed during the se kinds of construction proj ects may 
become contaminated with pollutants entering through open cracks and crevices . 
If the aquifers are encountered in construction, the bedrock should be sealed to 
prevent pollution.  
Narrow Valleys and Valley Walls 
Periodic flooding may occur in some parts of the valleys (coded G- 3 ,  Y- lA, 
and Y- 2A) . In places ,  shrinking and swelling due to changes of the water con­
tent of clayey depo sits may cause damage to unprotected structures .  
The thin cover of surficial deposits in some areas may limit the quantitie s  
of suitable borrow material available to construct large embankments . The shal­
low bedrock in parts of these areas provide s high bearing strength for support of 
almost any type of structure . As in the area of karst topography, excavation may 
unexpectedly encounter bedrock .  If aquifers are exposed during construction, it 
may be neces sary to seal the beds to prevent contaminating materials from entering 
the aquifers and polluting local water supplies . 
Strip Mine s 
Spoil piles in the strip mines (coded Y- l B) consist primarily of a variety 
of mixed materials dumped in regular ridge s .  In many cases,  coarse bedrock 
materials were deposited at the bottom of the ridges and the finer surficial ma­
terials were depos ited on the top of the se ridges .  An increase in depth s  reached 
in mining generally has resulted in increased heights of the spoil pile s . 
Various methods to improve the stability of the slopes are being tried . 
The se methods include changing procedures of dumping, bulldozing the tops from 
the piles and filling the "v' s "  between ridges ,  planting of the slopes,  and bull­
dozing and grading the surface to restore it to a gentle topography. The amount 
of redistribution of the materials depends on plans for subsequent use of the land . 
Large pieces of bedrock are encountered in the piles .  A knowledge of the 
geology of the overburden above the mined-out coal and the methods by which 
the overburden has been removed may help in anticipating the pre sence of large 
pieces of bedrock. 
The materials in the se  pile s have been subjected only to compaction loads 
of their own weight and therefore they may be expected to adj ust to any additional 
loading . Because of the manner in which the materials in the piles were deposited, 
some materials may become compacted, causing the surface of the pile s to settle . 
Some stabilization of the deposits probably occurs during a period of years after 
deposition, and this  process  may prove to be an important consideration in se­
lecting building sites . 
In general, the surfaces of the spoil pile s are well drained . Because the 
spoil materials are porous, they allow water to rise quickly within the piles . 
The increase in water content lowers the shear strength of the materials and settle­
ment of materials may take place . 
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Broad Floodplains 
The floodplain regions as shown on plate 1 are limited to the valley bot­
toms having widths of a mile or more . Parts of the lowland areas along all main 
streams less  than 1 mile wide may also have some of the engineering character­
istics de scribed for broader floodplains . 
The floodplain areas (coded Y-3 on pl . 7) have a very gentle slope with 
little or no relief. The materials are easily excavated, and suitable borrow ma­
terial is available nearby for mo st construction projects . 
The valley deposits are loosely consolidated . The shear strength of the 
sediments i s  generally low because their water content is high . Excavations for 
basements , sewerage line s ,  and other underground installations may require pro­
tective structures to prevent caving . During periods of heavy rainfall, parts of 
the floodplain areas may be flooded . Levees have been constructed to control 
surface water, but during times of high water levels ground-water pres sure·s may 
increase within the protected areas .  Excavations in these areas could result in 
sand boils or quicksand . 
Parts of the floodplains consist of compressible organic deposits that may 
allow settlement of material under loading . Clayey deposits made up in part of 
clays that shrink and swell with changes in water content may be present in place s .  
Sediments near the surface that contain water are common in parts of the floodplains 
and are subject to trouble some frost heaving . 
Underground Mined-Out Areas 
Underground mined-out areas are widely distributed throughout most of 
St. Clair County (pls . 5 and 7 ) . 
Theoretically, any void space beneath the surface of the ground is a po­
tential area of subsidence of the surface . Historically, few immediate s ubsidence 
problems directly attributed to mining have occurred in St . Clair County. Some 
evidence , however, does indicate that long-term subsidence may have occurred 
in some areas . All areas shown as underground mined-out areas should be con­
sidered and inve stigated on an individual basi s .  
GEOLOGIC CONDITIONS AFFECTING WASTE DISPOSAL 
Waste-disposal s ites should be situated where they will do the least harm 
to the environment . Broad evaluations have been made of the geologic factors in 
Illinois that relate to waste dispo sal, both for inj ection of liquid wastes into deep 
wells (Bergstrom, 1 9 6 8a ,  b) and for landfilling of putrescible solid waste s  (Cart­
wright and Sherman, 1 96 9 ) . 
Disposal of Liquid Wastes into Deep Wells 
M unicipal governments and planning agencies are rarely involved in deep­
well dispo sal proj ects ;  regulatory powers and most industry-government interac­
tions are at the state level . Deep-well disposal is sometimes undertaken when 
hydrogeologic conditions are suitable and when it is inconvenient to use present 
technology to treat waste waters . Waste must be stored in a place from which 
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there is little likelihood that it will return to man' s environment. Disposal hori­
zons must be located where waste s cannot contaminate potable water, economic 
minerals,  crude-oil and natural-gas reservoirs, or gas- storage proj ect areas (see , 
p .  1 9) .  
Bergstrom (1 9 6 8b)  divided the state into five regions on the basis of their 
feasibility as areas where waste could be disposed of in deep wells . Most of 
St. Clair County was considered to be somewhat favorable for having site s for 
deep-well disposal.  Disposal might be pos sible at various depths in rocks  of 
the Devonian or Silurian Systems (fig . 4) , approximately 2 ,  000  feet below land 
surface in much of the county but considerably shallower in the southern part of 
the Missis sippi River floodplain, Disposal is also possible in several permeable 
layers deeper than the Silurian strata . 
Disposal of large quantities of industrial wastes from the Ea st St . I.ouis­
Dupo area is  currently a major problem ,  The high concentration of industry, the 
shallow depth of the Devonian and Silurian Systems,  and the relatively low per­
meabilities of the deeper horizons rule out the likelihood that a substantial part 
of the industrial waste s generated in this area can be disposed of by deep-well 
injection . 
Sanitary-Landfill Sites 
A sanitary landfill is operated by placing refuse in layers on the land or 
in trenche s  having well drained conditions , compacting the refuse, and covering 
it with a layer of earth after each day' s operation.  A sanitary landfill, properly 
operated, prevents odor, insects,  rodents, fire s ,  and blowing papers from becoming a 
nuisance . The physical conditions at a proposed landfill site , however, mus t 
be evaluated to determine whether the soil-rock-water relationship is such that 
pollution of ground water or surface water is likely or whether man-made safe­
guards against pollution are necessary and feasible . 
Regional geologic information is used as a guide in delineating natural 
limitations and safeguards relative to solid-waste disposal . Landfills may be 
located at s ites where there are natural safeguards that minimize the potential 
for pollution, or they may be located at site s that have le ss than optimal natural 
conditions ,  provided that suitable engineering or operating procedures are employed , 
Areas where natural conditions have limitations for waste disposal should be con­
sidered likely to require engineering modifications . 
The regions delineated on plate 8 are based on the physical conditions that 
affect the movement of leachate from a landfill into surface water or into a ground­
water reservoir . The area coded R-3 generally lacks natural safeguards against 
pollution . Part of this area is characterized by the pre sence of sinkholes at the 
land surface , Limestone bedrock is pre sent at relatively shallow depths  (gen­
erally less than 5 0  feet) . The pre sence of sinkhole s and fissure s in the lime­
stone permits rapid movement of polluted water with very little filtration or di­
lution . Sites where more than 5 0  feet of relatively impermeable unconsolidated 
material overlie s the bedrock and protects it from the infiltration of leachate are 
relatively rare . Man-made pollution controls may not be feasible in this area and 
if feasible will probably be expensive . 
Area R-2 consists of the Mississippi River floodplain , This area has few 
natural safeguards to prevent ground-water pollution. Unconsolidated sand and 
gravel aquifers underlie the area ,  Very few of them are more than 5 0  feet below 
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the land s urface . The upper limit of rock or sediment saturated with water is 
shallow throughout most of the area and, de spite an extensive levee system, 
periodic flooding occurs over parts of the area . 
The area coded R- 1 may contain some site s where natural safeguards exist, 
but they are sufficiently scarce that the area must be cons idered generally un­
favorable for the location of sanitary landfills without engineered controls . The 
area comprises valley fill along Silver Creek and the Kaskaskia River. The fill 
in general has a relatively low permeability because its s ilt content is high, but 
discontinuous deposits of sand and gravel are present (especially along the Kas­
kaskia) . The se deposits are important as possible source s of water because 
eastern St. Clair County has few favorable ground-water areas .  
Much o f  the area coded Y- 2 probably has suitable physical conditions for 
sanitary-landfill operations . Well records on file at the Illinois State Geological 
Survey indicate that some scattered shallow aquifers are present . Test drilling 
at proposed sites and we ll inventories  around them will establish the pre sence or 
absence of such aquifers ,  and the poss ibility of polluting them can be evaluated. 
· Much of St . Clair County is coded G- 2 .  There are no known shallow aqui­
fers present in this area.  The unconsolidated material overlying the bedrock is 
generally thick and relatively impermeable . The bedrock in this area generally 
has few aquifers because it consists largely of shale . The many strip-mined 
areas in the county are, in general, regarded as pos sibly favorable localities for 
s anitary landfills .  The feasiblity of using such areas is closely related to the 
s ize of the proposed operations .  The presence of large block s of rock in the 
spoil piles might cause problems in earth moving and in obtaining the 6 -inch daily 
cover required by state law. Small operations can usually work around trouble­
some areas,  and large-scale operations would probably have equipment available 
to handle mo st rock sizes likely to be encountered. Intermediate-size operations 
(e . g . , for a single community) might or might not be able to support the large 
crawler tractors and excavating equipment that landfilling operations in a strip 
mine would require . 
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